Formation of the alpha-bungarotoxin binding site and assembly of the nicotinic acetylcholine receptor subunits occur in the endoplasmic reticulum.
During the process by which newly synthesized subunits of the nicotinic acetylcholine receptor (stoichiometry = alpha 2 beta gamma delta) mature and acquire the properties of the fully functional cell surface receptor, they undergo numerous covalent and noncovalent modifications. Using ligand-mediated and subunit-specific immunoprecipitation, four forms in the maturation of the alpha subunit can be detected: the primary translation product; alpha subunit that can bind alpha-bungarotoxin; alpha subunit assembled with the other subunits; and surface receptor. The alpha subunit acquires the ability to bind alpha-bungarotoxin with a t1/2 of approximately 40 min after translation and becomes assembled with a t1/2 of 80 min after translation. Using metabolic labeling and sucrose gradient fractionation, we have determined the subcellular location of alpha subunit when it acquires the ability to bind alpha-bungarotoxin and when it is assembled. Golgi membranes were identified across the gradient by the enzymatic activities UDP-galactose:N-acetylglucosamine galactosyltransferase and alpha-mannosidase. Endoplasmic reticulum membranes were identified by the enzymatic activity glucose-6-phosphatase and by the presence of newly synthesized alpha and beta subunits. Pulse-labeled alpha subunit that bound alpha-bungarotoxin was first detected co-migrating in the gradient with the glucose-6-phosphatase activity. Therefore, the capacity to bind alpha-bungarotoxin was acquired while the alpha subunit was in the endoplasmic reticulum. Assembled alpha subunit was detected by immunoprecipitating with an anti-beta subunit-specific monoclonal antibody. By this method, assembled receptor was first detected 15 min after translation in both the endoplasmic and Golgi portions of the gradient. To validate this method of detecting assembled receptor, we determined the sedimentation coefficient of the receptor subunits in the endoplasmic reticulum. Both unassembled subunits with sedimentation coefficients of 5 S and assembled receptor with a sedimentation coefficient of 9 S were recovered from the endoplasmic reticulum portion of the gradient. Thus, our data concerning the subcellular site of assembly are consistent with assembly occurring in the endoplasmic reticulum followed by rapid transport to the Golgi.